Photoreactivation of UV damage in Escherichia coli uvrA6: lethality is more effectively reversed than either premutagenic lesions or SOS induction.
The effect of cyclobutyl pyrimidine dimers on cytotoxicity, induction of synthesis of the RecA and UmuC proteins, and mutagenesis was studied in Escherichia coli uvrA6 cells possessing excess amounts of photoreactivating enzyme. Exposure of 254 nm ultraviolet-irradiated (10 J/m2) cells to radiation from daylight fluorescent lamps reduced the amounts of thymine-containing dimers in a photoreactivating fluence-dependent manner, up to about 90% reduction at 5 min exposure. Of the lethal ultraviolet damage, 85% was photoreactivable (i.e. cyclobutyl pyrimidine dimers) and 15% was non-photoreactivable. An incident fluence of 1 J/m2 resulted in approximately a 5-fold increase in the synthesis of the RecA and UmuC proteins, as compared to the spontaneous level. If the UV-irradiated cell suspensions were illuminated with a fluorescent lamp at a dose which resulted in the full photoreactivation of viability, the yields of both proteins were reduced to 60% of the non-photoreactivated control cells. Furthermore, photoreactivation was shown to be more effective in the repair of lethal damage than in the repair of premutational damage. These experiments suggest that, among lethal damages, non-photoreactivable damage plays a more important role in both induction of the SOS functions and mutagenesis in uvrA6 cells than do cyclobutyl pyrimidine dimers.